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This study reports the rst measurement of the azimuthal decorrelation between jets with pseu-
dorapidity separation up to ve units. The data were accumulated using the D detector during
the 1992{1993 collider run of the Fermilab Tevatron at
p
s = 1.8 TeV. These results are compared
to next{to{leading order (NLO) QCD predictions and to two leading{log approximations (LLA)
where the leading{log terms are resummed to all orders in 
S
. The nal state jets as predicted
by NLO QCD show less azimuthal decorrelation than the data. The parton showering LLA Monte
Carlo HERWIG describes the data well; an analytical LLA prediction based on BFKL resummation
shows more decorrelation than the data.
2
Correlations between kinematic variables in multijet
events provide a simple way to study the complex topolo-
gies that occur when more than two jets are present in
the nal state (1; 2; 3). For example, in dijet events
the two jets exhibit a high degree of correlation, being
balanced in transverse energy (E
T
) and back{to{back in
azimuth (). Deviations from this conguration signal
the presence of additional radiation. Theoretically this
radiation is described by higher order corrections to the
leading order graphs. Using the four momentum transfer
Q
2
in the hard scattering as the characteristic scale and
DGLAP (4) evolution in Q
2
, these corrections have been
calculated analytically to NLO in perturbative QCD (5;
6). In addition, they are approximated to all orders by
using a parton shower approach, like HERWIG (7) for
example. However, there can be more than one char-
acteristic scale in the process. Similar to deep inelastic
lepton{hadron scattering at small Bjorken x and large
Q
2
, hadron{hadron scattering at large partonic center
of mass energies (s^) may require a dierent theoretical
treatment. Instead of just resumming the standard terms
involving lnQ
2
, large terms of the type ln(s^=Q
2
) have to
be resummed as well using the BFKL technique (8). Del
Duca and Schmidt have done this and predict a dier-
ent pattern of radiation, which results in an additional
decorrelation in the azimuthal angle between two jets,




In this study, the jets of interest are those most widely
separated in pseudorapidity ( =   ln[tan(=2)], where
 is the polar angle with respect to the proton beam).
The D detector (9) is particularly suited for this mea-




4:0. The uranium{liquid argon sampling calorime-
ter facilitates jet identication with its ne transverse
segmentation (0:1 0:1 in ). Single particle en-




E (E in GeV)
for electrons and pions, respectively, providing good jet
energy resolution.
The data for this study, representing an integrated lu-
minosity of 83 nb
 1
, were collected during the 1992{1993
pp collider run at the Tevatron with a center of mass en-
ergy of
p
s = 1.8 TeV. The hardware trigger required a
single pseudo-projective calorimeter tower (0:2  0:2 in
) to have more than 7 GeV of transverse energy.
This trigger was instrumented for jj < 3:2. Events sat-
isfying this condition were analyzed by an on-line proces-
sor farm where a fast version of the jet nding algorithm
searched for jets with E
T
> 30 GeV.
Jet reconstruction was performed using an iterative
xed cone algorithm. First, the list of calorimeter towers
with E
T
> 1 GeV (seed towers) was sorted in descending
order. Starting with the highest E
T
seed tower, a preclus-







was the distance between tower









FIG. 1. Typical event topology in multijet events.
was removed from the list. This joining was repeated un-
til all seed towers become elements of a precluster. After
calculating the E
T
weighted center of the precluster, the
radius of inclusion was increased to 0.7 about this cen-
ter with all towers in this cone becoming part of the jet.
A new jet center was calculated using the E
T
weighted
tower centers. This process was repeated until the jet
axis moved less than 0.001 in { space between itera-
tions. The nal jet E
T
was dened as the scalar sum of
the E
T
of the towers; its direction was dened using the
D jet algorithm (10), which diers from the Snowmass
algorithm (11). If any two jets shared more than half of
the E
T
of the smaller E
T
jet, the jets were merged and
the jet center recalculated. Otherwise, any ambiguities
in the overlap region were resolved by assigning the en-
ergy of a given cell in the shared region to the nearest
jet. Jet reconstruction was over 95% eÆcient for jets with
E
T
> 20 GeV. Jet energy resolution was 10% at 50 GeV
and jet position resolution was less than 0.03 in both 
and .
Accelerator and instrumental backgrounds were re-
moved by cuts on the jet shape. The eÆciency for these
cuts was greater than 95%. Based on Monte Carlo sim-
ulations, residual contamination from backgrounds was
estimated to be less than 2%. The jet transverse energy
was corrected for energy scale, out{of{cone showering,
and underlying event. This correction was based on min-
imizing the missing transverse energy in direct photon
events (12). Small pseudorapidity biases (Æ  0:03),
caused by the jet algorithm, were also corrected (13).
A representative multijet event conguration is shown
in Fig. 1. From the sample of jets with E
T
> 20 GeV and





in Fig. 1) for this analysis. One
of these two jets was required to be above 50 GeV in E
T
to remove any trigger ineÆciency. The pseudorapidity




j) distribution for events that
pass the cuts is shown in Fig. 2. In Fig. 3, the azimuthal





for unit bins of  centered at  = 1, 3, and 5. Since
each distribution is normalized to unity, the decorrelation
between the two most widely separated jets can be seen
in either the relative decline near the peak or the relative
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